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O Urwill jnmimbes; N. 5 ſome. time e 100 —— 
* preſented t over ons 1 Teapiſc relating to the Don- 
girade;Eminiled- r AC U NAD Toh RUM; 
-the-Aotho ee rom the gveatꝰ Rncs- 
Bln gwen of Bir: os : Autos I keoryi-of-the; Macy, 
by Three very celebrated Mathematiciams, (undertakes 
4.52” *- C(hereby|to diſcover the Longiende at dea. He dees dt n] 
este what he then/advanced ; but rather begs Leave to repeat:to Your 
Howovns, and to reinforce theſe Methodsche then doi finding 
the. Moon's Place by Obſervation. For altho — age ng 
ſe$to preſent the aſoreſaid Book to Sir: Haac Newjangobjebbing there was 
nothing New in Tt (Which it. is firange he -ſhanld eib wicbourGeaufing 
it) yet, the ' Author knows. che y. ate All New oui, and thinks; they 
will appeat ſo to the Leatned; ſinte hes is not nner Stranger co the 
Books of Htronemy and Navigation now-extant, ' thod d _ 1456 
8 ko: the Troy it Aciff che Teftitboay:of heb great Men, 
fach, twith kim, thay heirhonghtche — 2 — preetnte 
4s to Ventute to make Täbles agretabletheretay; which witfrga PNs 
he bas done, and uſed che utmoſt Fidetity and Accuracy: he paſlibly 
ay in. the making of chem. But heat ing ſinde, the very lagacious a 
Dr. 285 Te Ob ſervat ions ſounũ the Tb 40 
ode out fo even to 5 ori Minutesof Metioa g the Amber 
727 be hind a 28 ſaonen bent upοn him, toi anamine the L dh,q 
15 3 : which-dccordiaghythe! — _ - * 
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ſible compared with Mr. ante Obſervations, whoſe Authori 
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— it will be look'd u Lok as 0 un EM? Preſum ption, to 


attempt even the mo minute _— 5 any of _ Vans $ _ 
; pale 4 Wot Hp n „ wk. 2 oved 


— = he prin 4 bop, 
would be a #4 he 0 is in o let 
a manifeſt Inconſiſtency, ſuch as will hips to any e — — 
tician to require an Alterat ion. And: theretote an Alterarion"is made, 
and that a true one, 25 will be proved in it's proper Place In the mean 
time Foun Hono wins wille be pleaſed: to 1 ule the Repetition ot 
ſome- of thoſe: Methods of finding the Maus 'PJace'/ by: Obſervation, 
fince- —— 'the Book may be lung ſince 1 de or vo ur more 
ts may Have thruſt: tbem out of e moty: 
The fie — if perhaps not altogether ſo pradtic c = yet 
will cettainiy diſcover the Longitude of, any Sea Port; by which the 
Saitor may examine his Charts, which tis ms be. feared, — 7 in ſome 
Cafes want to be rectiſie u. 
The. Method is this; Suppoſe two xe Sears 8 3 lame Right 
Aﬀcentidn, or to come do the Meridian preciſely, at the (ame 1 time, and 
let one of them be ſuppoſed in or near the Equinoctiaj, the other to 
have 80 or 0 Degrees: of Declination; the greater rhe better, provi- 
ded they be both betwixt the Zenith and the Horizon. No it is unde- 
niablycerrain,'thar theſe Stars will never be in the ſame, Azimyth or Ver- 
tical Circle, but when they are upon the Meridian 3 far the higher Star 
will tin chen be always to the Eaſtward of the lower, and aſterwards to 
the Weſtward ; and in 2 or 3 Setands: a; Variation 'may be perceived. 
When therefore theſe Stars are in one Azimuth, which may be caſily 
known by 2 Plumb- Line, ſuch as ſhall hereafter be deſcribed ; one may 
| — 1 che Ttue or Apparent; Time, of the Night, by. having 
ighe Aſcenſion exactly known from the Tables, truly made om 
Mr, Flamfeed's Catalogue; and, eee $226) by, his 1 
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Jour Honours may by this Time perczive the Deſign "of this Me- 

tkod, which-is>briefly tus g; the. Sador will find, in #4 End of this 

Book a'Cacalogue-of:ſuch»Bixedoa1s-(pub together. by Bairs).as come 

ro the Meridian nrathat; the James Tame, perhaps ſome at-a Minutes 

Diſtarice r litile more ; ut af whieh-he may; pick out ſo! that may 


wit hut Lazirades For hnfiange:; iche be.jn the Latin deo 4% 20, 25, 
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2 in the Gvear Bearr Tail marked (( in . e 
——ů—ů— whichi/Beoki by:;the-way. 155 inſtruct 
nw alt:theſe:Srars'withour a: Maſtet. News the 
Adidas 4 Wet po Stans bejag bog, . ls pedo oh 


time; Hen he Nds thei; beth> cxaRlywnired 88 ne, tis Ry 
ſtay ing 8 Seconds, and Virgiur Spike; will be upon the Meridian, whoſe 
Rieht Aſcenſſon giuen will tell /bim-the True or Apparent time of the 


Night iin che Flacelof Obſervation, and if at the fame. aye 25 carefully 
ranss tk Altitunr f ther zDeclination'wilh give kim the gradi, Latitu 00 
blend aiby:not - — r That fa Sp: were in 
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28-0, if he be, in, rhe « degrees of North Lagit he, will find that 
rn np int nl wig 
will be his beſt Difectots ; but rhe former coming to the Meridian 15 
33 or 61" of time before the other, he muſt ſtay a Minute and 1 Se- 
cond after they are both cut by his Line, before he takes the Altitude 
| Aide former. If the higher Star's Aſcenſion be more than the lower, 
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ferfęace of Aſcenſioas reduced into time will cell him, that ſo much time 


* 1 ww”. 


"Fe and have Hooks to hang a Lanborn on each Side, if there be 
Geddes. by the Darkneſs of the Ni 4 5 h 
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not he taken this way, neither can the Altitude by that, nor the Lati- 
tude found; but this muſſ be lett ro Experience,” which will beſt decide 


. To proceed therefore, and to ſew the whole of this Deſign at once; 
ents Sailor 922 [2 com, and Star light 8 Bbc 
er with a,Conyenieney of the Moon, let him prepare for an Obſerration, 
A "be Frag any two 2 page Four bear tbe ſame 'Azithbrb, 10 
| mb-lipe with the Lanthorns, if he finds there wi 

Occalion, and when they are both exactly cat by his Laas n lit 
the Altitude of one of them; but rather the higher, as being leſs ſubject 
EG | | | | to 
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and when 


('91)) 

20 the Errors of Refraction j and its Declination being know; will 
give him the true Latitude. n t, 5 GS] n. 12 - 
f im next earelally watch, 


_ Huving written down tim Latitude, lat him next eareſul 
when the Moon's Center and any know Star (cottic* into the ſame Ver- 
tical,; and by taking the Alxitude of the Star, let iche Hour; Minute 
and Second be found, and at the ſame time lot the Moon's Akitude be 
taken, by the help of an ingenious Affillant ; or theſe may be done before 
the Latitude is taken, if it be found neeeſſary, ' always making due 
Allowance for the Ship's Way in che mean time, as evefy Artift's own 
Reaſon will dire& him. When the Sailor by the means uſfed, as ig be- 
fore directed, knows at what Apparent time] aud in what Latitude 
the Moon was in\the ſame Vertical wich à Stat, hoſe Right Aſren- 
ſion and Delination are likewiſe known, and alſo what was the Moon's 
Apparent Altitude at the lame time 3 by counterballaricing the Moon's 
Parallax with the Refraction, ſo as Will zm its gur Place be direłted, 
be may fad abe Niooms eue Altjvude from che Center of the Earth 

there being do other Parallax to be hee cunſide ted butthat of Altrude, 
ſincꝰ every Vertical Circle paſſeg theough the Eurth's Center. Kiowi 
therefore what Minute of the Muuindctial Was then upon the Merid 
(by knowing the Hout of the Nigut) and che Stats Right "Aſcevſion, 
he knows the Angle at the Pole; the complement alſo of the Latitude, 
and the Stars Declination being given, he muy find the Star's Azimuth, 
and che Moon's being the ume which being known, to- 
gether with her true Altitude, he may find her Doctination and Right 
Aſcenfion, and by chem her true Longitude 40d Latitude. And if after 
this he fads by Sit aac's Theory, at what Appatent time in the Me- 
ndian of -Greexwich (for the Tables are made -for that Meridian) the 
Moon wilt have that Longitude and Latitude, by reducing the Difference 
of thoſe -Apparent times into the Degtees zad Minutes of the Equino- 
Fial, dhe will have the ttue Diffetence of Longitude between the two 
Meridians, and "i, the true Longitude of the Place of Ob- 
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ſervation, O. | : 
This Method of fading the Longirade, ir muſt be, conſeigd, is more 
A gay 236 gs PE 


Stars which are far remov'd from the Equinoctial, will in this latter Caſe 
not be viſible ; We here be made uſe of on either 
vide the Equinoctial, to have them far enough diſtant, and the change 


of Azimuth will not be ſo quick. la this Caſe the time muſt be care- 


hey 
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fully obſerved when they firſt come into one Azimuth, as alſo when t 
WI PTA 1! 26J0 07 036 BT OW YETDFDER 20 955 7 


x 9 99 "EY * * * 4 * P 2 * . 9 .— <= in * P 
s rl «a K * I T * ce > N — » % 
N a= 2 * ” . 
> ? = . 6 — 
F ; F | 
1 Q | ; 
© 0 : 


ko off. and the middle time muſt be taken for the true . So likewiſe, 


when the Moon is obſerved with a fixed Star. 
Haring prececded:thas fate the; Sao ig d ſet to bis Calcujation, to 
2 1 * 8 . are 
made namely, 4025 of Crenruitb, the Moa will have the itude 
and Latitnde before found. 9-12 ome} 201 e bas Tong 2 5 2 
- > $appoling then his Reckoned Longitude to be true, let him reduce the 
Difference of Longitude. into, Hours, Minutes and Seconds of time, al- 
dow ing for every Hour 15; Degraes, and proporrionally tor. Minutes and 
Seconds. Having chus found what a Glock ic is at G enπ according 
Auhis Reckoning. b let him by the Tables of Equation of time, reduce 
that time to the mean or equal time, becauſe the. Tables ate adapted to 
that, and ler him try by Calculation, the Method whereof will be pre- 
Jendy'given, chether at that time the Moon will have the ſame Place 
in the Ecliptick as vas found before: If it have, bis Reckoning was kept 
- Doh ies e carreced: by the Tai of the Moon's  boraty 
Motion; thos.;/ ag th borary-Morian! is to 60 ſo is the Exceſs or 
efe&. df the Moon's Place: e rar above or under that by 
Obſervation, to a ſoumh Number: this ſubtracted from, or added to 
the Apparent time at Greenwich before taken, gives a Number, which 
may be called (6,) then, As 6e 80 35, lo will the Number called (4) 
be te: the itge Difference of: Longi 20. Wii 23616, 20. 
- 0 If rhis Method do nas ple 
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It. FRLS, Met . 
„ he dkoied, if Mathematical Domonlization. may be accepted, and if 
the: Uſe of a moſt getſect Quadrant will be allowed. If not; but the 

Sailor will ſhut. his Eyes againſt the Light at Noon Day, let him throw 

kis Quadrant over Boald, and ceale to ſech tor the Latitule it (elf 

= and be.cqneent t9-grope about. in chat dark, Labyrinth/the Ocean ; but 
gever expect ig argiye ati the delired Porta But if the, Latitude can be 
found by the Uſe of a Quadrant, ſo may the Longitude: as trulꝝ by the 
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which the ſaĩd Method will furely direct him when to expe ; after- 
wards let the Height of that, ot an other known Star be taken, either 
to the Eaſtward of Weſtward? of the Meridian, and thereby ſet the 
Hour of the Night be found; had when the Altitude is taking by one 
Aſſiſtan u, exactiy at that time Jet the'Moon's Altitude: be carefully ta- 
ken by another, and put down, that it bel not fergetton this Rui 
rade'miſt afrerwards' be cofredted by, the Table?! of Phra ud Re- 
fraction. Having the true time of the Night, it may be known, What 
point ot the Equinoctial was then on the Meridian, and hy that the point 
of the Ecliptick culminaring, as ulſo the Declinatios of that poift and 
the Angle, which the Ectiprick then makes wich the Meridia a, may all be 
eaſily ound in the common Righi-augled Spherical Triangte AEST 
4. comprehended between the EquinoGial} the Ecliptitk; und the Mie 
ridian; the Obliquity of the Ecliptie being now agreed to be 23 deg 
19 min. Having proceeded thus far, the Moon's Place in her dn Orcs 
bir, and conſequently in the Ecliprick may be found, (I,,) by the Tri 
angle EMF, in which let EF 8 the 2 Afb of the point in the 
Eeliptiek culminatinꝝ tram the negreſt Node of the Mee which weilt 
be found, and c c Sade 155 Fe uses epa we as oy 
alſo the Angle E F M, th Inclination, of the Orbit (at the time of 
Obſervation) to the Epe che Angle RE M is the Supplement of 
AE E, namely, of the Angle which the Ecliptick at the time of Ob- 
ſetyatiob, 5 with the Meridian ; now irbm cheſe lie willi b ea 

ig find the Angle FIE, cotöpiehended between h Verig tan and u 
Moon's Orbit likewiſe the Side MF. the diſtance "pp ages rage 
point of the Orbit and the Node, as alſo che fide ME, which:a:ilded i 

or ſubtracted from the culminating point of the Ecliptick (accbrding a8 
the Moon's Latitade is North or South) aud that dum or Difference 
added to the Heignt of the:Equator above the :Hofizon, ar td the Cum: 
plement of the Latitude will gise ide Heights af9che paint ingnt 
Moon's Orbit then upon the Meridian. (24 in the Triangle NA 
there will de given MZ the diſtance: iu the Meridian between the point 
M and the Zenith, namely BZ or 90H . E N, ile. 
—_— ZM the Supplement of EMH to 180 deg; or a Se- 
micitcle; and allo the de Z the Conmplement of GN. or of che 
Moon corre cted and ttue Altitude 7 which'boing'-giveny the fide MO 
may be like wife found, which ſubtracted from M Teaves the Mons 
klace in her Orbit, Which will eaſily: be reduced by the Fables! to the 
Eeſiptick and her Place found by Obſerration; which is all that was here 
required, B 2 Or 
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Ort: may be done by the E, Rigbtangied at C, for 
G CF a Right · angle, and CF beſore found by the Table of 
the Equatipn of the Nodes,/ and & E=M'F+—M G; the Moon's 

will. be GC, ap cnet CFS EF—- EC wilt ſhew the 


Longitude, ot her true Plate in the Ecliptie, and by the ſaid Triangle 
may both be ſonnd, ED. 67 * Ni er 22017 a N N 


ATet farther; ſome Berſons ry ptrtions difapprove-od; theſe Methods 


of taking Obſervations in che Nighy + To remove therefore ſuch an 
Objection, and to fatisfye as much as may be, the different Humouts 
and Opinions of vatious Minds, (thnugh in a Matter af ſuch Difficulty 
as the Longirude is, they cannot crealouably expect to have a} their 
nies Sckupſes entire removed.) Here in adied: third way of finding 
the Moons true place in the Eeliptick. and conſequently: the Longitude 
(Hill. by the help of Sir I/acc Newton's Thivry} in the Day time, and ſo 
without the Afſtance of the Stars, by the common \"- emer pep uſed 
a 1 een a agar) and er 8 I 
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| Fit ET the Laricade be found Sher dhe ut Mumer, by raking the 
Sund greateſt Akitude, and by bis Declination, and fhortly after 


"xaking- andeher Altitade, at the dame kimé Greet 'the Nagre⸗ 
tieal Azimuth by the Azimuth Compals ; by theſe 2 wiz. the La 
ritude;- Declihation and Altitude of the 'Sun's Center; (making Allow- 
— Refraction) the rruc Azimuth may be tend: And by that 
atidthe'Magzeticdl:Azitoth, may atſo be found: the Variation of the 
7 552 in the Plare f 'Obſervation; | Dhis Variation wit fufer no 
ſeration- worthy of Regaod In. u fall Diltance of Tiue of Place ; 
therefore exactly at the time of Sun-ſerring, -viz> When the tower Limb 
of the Sun is above the Horizon about 16 min. or half its Diameter, 
and may better be known at Sea than Land, the Center being then by 
Reaſon of Refraction upon ibe ſeuſible on; which may'fafely © 
nough be take) for:-the-Ratipnel, ſince the EartlisiiSemidiamerer bears 
ile 2 2 Sum s 8 that e dhe 
—_— Amp vety Carefully 1mg-'to 2 
ot ſubtractinꝑ from it, the Variation of the Compals found: be fore 
938 or the — — the e 
4 $ 


ccc 


GPO, in oe the 4th, right Angled 
laude © 


(ip: 5 


mouth and the Weſt point will be had: Then in the Reals Triangle 
at O, the Complement of the 
being given, and the Complement of the Declination 
P, it 1 25 be — to find the ſide P O the true Latitude of the Place, 
and alſo the Angle O, the Time ro Mignight, and cunſequenty 
the true time of the Day ; always obſerving. to allow. for every Hour 
15; degs cob of the ee .and-morcover ſuch a Fart thereok as anfwers 
to che Variation ef the Sun's Place in the mean Time, 3 
tionally for Minutes and Seconds. Having the true time of 
it may be exactly known, what point of the Equino&ial was upon 7 
Meridian — l Ee of — and by ot an, Like — be found 
at p the Ecliptick was a the wiſe the 
js Meridian intercepted b n th Taro wk the Edij wry 2 
alſo the Angle between the Ecliptick and the Meridian. And if the Al- 
titude of the Moon's Center were alſo carefully and exactly taken at 
the ſame Inſtant of the Sun's ſetting by one Aſſiſtant, when the Mag- 
netical Azimuth, was obſerved by another, and that Altitude corrected 
by the Tables of Parallax and Refraction; by 1 8 g as in Page 
th, the true Place of the Moon in the Echp both a$ to Latitude 
100 monetary may be exactly ne which was the thing be- 
| r The lixe may be done at Sun-riſing, if the Moon be 
tes al he Full; as in the other Caſe of Sun W. it was ſuppoſed 
to be before it· 
Ik this Method un admit of an Obision, as fu e that the time 


of Sun Rifing or 3 ets * 1224 . termined; let this 
further way decide the ad wh A 70 £1 
to find the, Moon's Place in the True 


and con fy {by oi 
2 $ Theory and the Tables calculated according to ir) to Hind the 
gitade of the Place of Obſerration at Time, e Place, 
mary or when nhe Sun and Moon areyoth 1) fe, E 


* : ' 
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ra directed, let e Azimuth, 2 
the Altitude of the * er be taken at one Inſtant with the beſt 


laſtruments, that are already, or may be hereafter contrived z and Mr 
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CGhating made a due 


600 55 
A d chat on poſſibly ed. wks Vittcie 
the —.— .. the e ee Aximuth obſerved "oy 


adding or fubrraRing the former to, or from the latter the Suns 
Azimuth may be found; by which together with his Altitude — 


rected dy the Table f Refration) and preſent Dectioarion;' the Lati- 
rude of che Place; and ehe Hour of the Day may be exactly found, by 
vhieh xo and the Sus Atben dv of the Moon, her Place in the Ecliptick 


(by N · the 4t5;' and the Rules foregoing) ma 


real be likewiſe found; 
which is all that was deſired, ot can won doe ane pe hadi 
b e 14 ore Hi $44 nen a Fa 
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ns, e tance. Some time before the Obſervation 
be. taken, ** Keane ars be choſen on each ſide of the Me- 
ian, whole. Ces dogg aud I eclinations. may be . in my 
ables ca PR from ne s Catalogue, for N ear 1726, 
44 iT of” Variation ; then in the Triangle A PB, A 9 and BP 


Ai Econ EE AF ag eg and [likewiſe the 


Having proceeded thus far, let the Altitude of theſe Stars and of the 
Moon be taken exactly all at once, by three 2 Obſervers, which 
Preparation don before hand; ſo as will ſhortly be 

ſh-wn) may be done in two or three Seconds of Time, and the 


Buſineſs is over fo e Toſtrumecits may be laid aſide, 
and the Cateteriols e v5 be aſter at Leiſure Par it will be 


per at this time out the that a careful Eſtimate 
taken of the the Thee de Cheong 8 "+ Rules of Ay) till - 


— Obſervation: In the — — time det aht Latitude and Longitude 
Sens, in at the time be found thus; in 1 Tri- 
ALB, the chree Sides are given, viz. AZ the Complement 2 "= 


Land 
— - 
- 


SEES AA 


CY 
WP * 
£4. 
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Stat '8 Altitude, 
AB 22550 before, it w 


and Zhi being given,, PZ may be found, being the Complement 
d ; 5 Maca e 


Whilſt one 

forming e 8 Hacke e FOG Clock {LS 
very {ame ablolute Time, and ſo this difficult Pro: 
blem may be truly ſolved. _ 1 ee 48 aan 


found, and the Reckoning cotrected as to both, more exaQly,and more 
, than even the Latitude it ſelf, by the Methods hitherto 


very often pracliced by the Ude of a. Quadrant 
d ; not.excepting the, firſt, which. will be found up. 

on Trial fully 157 icable as by Ma wet lnadrant ; 1 procee 
now to-ſhew: how theſe Methods may be re * 


the Obſerver. has their full Body in! is View, be ig ſure the Center ot 
.the Tubes directed to their Center, and ſo with croſs Hairs to that of 


Star bo that If he fan bur fee their Bodies for, tigte or ut Leong 


— n a K * * * 4 - "LIRA * N n 4 * 
f "> v ** * R * TY fd ed a oe 1 he 5 2 
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Wee, he may be aſlircd of x 'n10ſ, cxa®t Obſervation e 5 oe 4 Se- 
conds of Attitude ; for in ſo ſhort a Time may an Aſſiſtant remove a 
He Fon to the End of the Bubble. In order to explain the De- 


x of this Quadrant, ſuppoſe there were 2 hollow Glaſs Ring of. 40 
TVards Diameter, half an Inch thick, of à true eircular Curve 
thtoughout, ahd'equally wide, filled with Water or Spirits of Wine, 
all but wi it left a Bubble of Air, about an Inch and a half or two 
Inches long; this Bubble of Air as the Ring were turned about, would 
always be uppermoſt; or in other Words, if a ſtrait Line parallel to 
the Horton were applied ro the Ring ir would always touch it in 
: middle of the Bubble. And if the Ring were moved, till the a- 
aid Taugent Line mould make an Angle of one Degree with the 
Horizon, ot be elevated one Degree above it, the Bubble would be 
removed one Degree, or the 380th part of the whole Ring more for- 
ward in the Tube, and would move vqually if the Tube were truly made: 
now the Sine of one Deg. to this Radius of 20 Tatds, will de found to 
be ane Foot and 571 thoufandth patts of an Inch, and the Verſed · ſine 
one tenth of an Inch. If one Degree of this Ring were laid in à Groove 
on the Edge of à truly circular piece of Wood of the ſame Radius of 
20 Yards, and about 2 Inches broad, and the broad Side diagonally 
divided into Minutes and Seconds, as this piece of Wood ſhould be 
advanced one Degree, the Bubbie would de moted from one End to the 
other, and in irs Motion the End -6f it would tell the Minutes and 
Secands of that Advancer ment; eſpecially,” if a' Kliding Bridge moving 
ee were ſet to che preciſe End of it, and there faſtened with a 


Jo proceed farther; a Quadrant muſt be made of the Radius of 
12.371 Inches, or ſome little more, for the one Degree Arch ſhould 
be an Inch or two ſonget at both Euds chan t 2.71. This Quadrant 
may be divided only into ſingte Degrees, beginning at the Right⸗- 
hand End of the Arch, when the Center is towards you, at 3 quarters 
of an Inch from the Beginning of the Diriſions on the other one De- 
. Cones ſuppoſe the Bubble 1 Inch long.) Two little pic- 
des of Braſs may be affired to the Arch on either Side, to project ſo 
much over the Glaſs Tube,” as to allow toom for two Holes, to receive 
a ſlender Screw faſtened in the Center of the Quadrant, upon which 


ſcrew when theſe two 1 another little female Sctew will. 


faſten the one Degree to the Quadrant, and if at the other End 
it be faſtened to the Limb of the Quadrant by a Claſp and Screw, ſo 
it may by taking thoſe off be moved along the Edge of the Quadrant 

F | | at 
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48. te 60 Miautes, then tis but removing the Arch to 41 deg- of 


(„ 
* plea; eafuts; and ſo ſaſſened agua, it wil be ready for Uſe; which 
wilt de tus; ſdme falk Ti 12 the Altitude ol any Ubſect is wo 
be taken, let the Obſerver view the ſame thedugk the Tube, and at the 
ſame Time ler an ingenious faithful Aſſiſtant obſexve where the Bubble 
is in the Glaſs ; if eit be at the farther End from” the Bye let him 
looſe the Sore upen the Center, and quite rake off the Oct at the 
Limb, and mowe don the one Degree Arch towards 90 degrees on 
the” Onadrant, in the Bubble begin to move, aud continue to mov 
the Areh to the next degree of the Quadrant, and at that even Degree 


of the Quadrant faſten it by the Screws : For Example, ſuppoſe che 
Sun or Moon were 30 deg. 30 min. high; and the Arch were ſaſtened 


2 


at 30 deg. of the Quadrant, if the Obſerver directed the Tube col their 
Center, the Aﬀeſtant would find the Bubble at the ſarther End of #he 
Glaſs, let him toofe the Screws and bring down the Ach, ritprhoBub» 
ble begin to move; Which will be ut 39 deg 30 min ler him farcher 
bring down the Arch to 40 deg. and there faſten jr'; for if the Qbſe 

yer look” again, and hold his Inſtrumeat as ſtendy as he can; the Bud 
of the Bubble will reſt enaẽtly at 30 Minutes, at which the Aſſiſtaut 
may in an Inſtant lay his Thumb, then move the Bridge to it and faſten 
it and the Oblervit ion is over; for he mày count xe Diviſions ſter - 
wards at his- Leiſurs. Being thus fur prepàredg the Quaduhumay be 
king up, and at any Time may be taker down” again” and in three 
or four Seconds an Obſervation truly taken, ti the Odject be 41 dog. 
high ; for then the Bubble will have rought the End of the Diviſions, 


adrane; and there faſtening it) which Win teduet the; Bubbte 20: 
the Beginning '6O the Diviſions''on the Arch, and deed hot be alieted 
"ill the Object be 42 ges. hi 2 and ſo On. Bt vod nobles elle 
Now by the Laws of Hydroſtaticks, hen the Tube is directed ſteadi 
ly to the Center of the Object, the Bubble muſt neceſſarily reſt in the 
tue Place of the Glaſs, ſtin ſupp it Acrue circular Curve, and truly 
Cylindrical, efpecially if this one thing be fürther obſerved: ui. fap- 
poſe the Center of the Object enaktiy upen the Horizon, it the! Arch be: 
ſet to the Beginning of the Diviſions on the Quadrant, the middle of 


the Bubble will be at the Center, and the End at the Beginning of the 
Diviſions on the Areh ; but then this a Curve will falb off a little 


at the Diſtance of 12371, from the Beginning of che. Diviſions nearer 


wo 90 deg · therefore a little piece of Bfaſo muſt be aſſixei to the Arch 
middle of the Bubble; if! 
con- 


in that Place, that may reach joſt to the 
that may meet the Line, which — 


(ww) mi 
continued. ¶ This piece of — —— 4 a 
of tde Qbett exactly 40 degrets ia xbe Ead of this Piece be ſet 
to 40 degrees: on the Quadrant, and chere, faſteted, when the Tube 
i directad to the ſaid Center, the End of the Bubble, will be exactly 
at dhe. Beginning o the Diriſions on the- Arch ( e.) ar; (0 J., Still 
ſuppaliogl the Bubble au Joch ard 2:balf long. which wilb he, difficult 
to keep do. b Reaſon the Liquid will be waſting, o and: if more 
baxeinfuled); At w ul rohably he d nue too litrle, and Mit be, it 
is nor material far the Length o the Bubble ought always to be mea · 
ſured ſame Time before the O tion, and Allowance made. For 
Examnle, Suppoſe. inſtead ofs it be 2 Inches long, then inſtead of 
2 qnattersthere will bei Inch from he Center So that it will reach 
zd ꝗdarter do fian n ipch 00 tar: nt: ſo much muſl ill che Length he de- 
aducted fam the; Numben whighitbe EHꝗ of tbe Bubble! points at. A 
Fulr ate Inches will be long enough · ſince there is no need of 

mapilitying ; tand the ſhorter ĩt is, the ſooner will the Sight of an Ob- 
ject be gotten. If the further End of the Tube have an Aperture of 6 
bundredth patts of an Inch, with a plain Glaſs ſmoked, it will juſt 
take inn the Body of the Sun or- Moon; but for; a Star there muſt be 
tn Convex Glaſſes and croſs: Hairs ; the Eud of: the Tube nent the 
Egey hour in che. ſormer Caſe be piereed with the, point, of a Pin or 
Ale. Now if the learved Dr. Radler found it practicabie (as in 

bis Appendix to the Second Effdition of Mr. Street s Aſtronomia Caro · 
lina, he ſays he did) to abſetue the Occuliation of a, Fixed Star, with 
a Tue ot five or: i Foot at neceſſary Inſtant, ſurelp it cannot be 
rr or, Star, with a Jule 
achat hereby che Sight of themmay be ſooner obrained, (eſpeci- 

ally, conſidering how difficult it muſt he to hold a Tuſe of that Length 
ſufficiently; ſteady) and that not at ainexeſlary; Ioſtant, but at Diſcretion. 
By what has been hitherto advanced, it wil appear very plain to 

Naur Alan that the Moon's Place: imher Orbit may be found to ſuffi 
ciqnt Exaſtneſe, as ofzen a8 will be neceſſary, by ſomeone or other of 
rhe aforeſaid Nethads. There wül he no Occaſion: of reducing that 
Place to tha Egliptick, (fince (becauſe; the Moon is always in Motion, 
and conſequently never above: 4; Moment of Time in the ſame. Place) 
it l iti can be fbund to a few Seconds of Motion, at what Time in the 


Meridian of Hramuiab the Moon! will begin the ſame Place gf ber Or- 


bir ſuppoſing he Ey<'in-Þoth: Meridians to be in the Center of the 
Earth;,.(wbiCh by -trulyreounteragliancing the, Angles of Parallax: and 
Refrafion; wil be in 6«&'done);if: the Difference of- theſe two re- 
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lative Times (for it is the ſame Abſolute Time) be reduced into the 
Degrees and Minutes, rc. of the Equator, noo fe fon that: knows! 
whae-/is:incanr: by»che Longinde;:can:deny;: but it may by this Meags 
be found to the Exactneſs requimd by Act :obPartiamen; and zac, 


. „lt remains thetefore: to demouſtrate fromoMr. -Flamdeed's 
oſerrations in a ſuſſicient Variety ol Caſes; that by./Sir'/ſaac:Newtow's 
Theory of the Mean, as it ought to be, and is here actually fręed from 
the of the Preſs, ehe Moon's Placeiin her Orbit may avi anyi 
Time be found ſo exact by Oalculation from: Tables: cruly:agreaatite:t0, 
that Theory,” as it is here corrected (Hohe if this Performa Mat, 
with Encouragement, will ſoon be pubł ſhed), chat the Langit ade may 
thereby be diſcovered to a few Miles. Therefore I come now to 1 
where the Theory (as printed in Dr: Gregory's: Aſtronomy; add in Mr, 
Whiftox's A ſt ronomical ' LeQure s Tranſlated) is and multi neceſſariiyj bs 
erroneous, and that it is the true and only Reaſen, why: Dr) alley 
finds it ſometimes to vaty five! or fix Minutes tot Motion rom Truth; 
and alſo to make it appear, hot it may, and .oughrith be altered to 
its original Exactneſs, ſo as to reduce thoſe ſive or ſix Minutes to 4 few 
e Fa ef ASE wo 952050 eee Ada 
ln the fitſt place we find it printed in regory's>\Aftranbmy 

3 Ro in the Near 1680; on thę liſt Da of Baumert: Moon, the 
Mean Mation ol the Moon was 68. G1 35 ig anc} that 20 Vaard 
after, wiz. in 1700, at the-ſame Time of the laſtof Derember the Mean 
Motion of the Moon was 108. 15 19 50, now here is a manifeſt 
Error of the Preſs; for if the former Mean Motion be true; the latter 
muſt be falſe, andi if the latter he true; the: Errot lies in the former :* G8 
will plainly appear from. whavgnmediately: fdlldws, d that in 20 Fur 
lian Years. or 7307 Days, the Mean Motion ot iche Mbon-2igcagy Re- 
volutions, 48. 1334 this Motion of 20 Years added to G8. i 
35' 5% will make 108. 157 09% 50, as it certainly i dught robe 
printed; inſtead of 108. 157 19 50" ; other wile, if chis lat be"trut; 
the former inſtead of 68. o 35 45”, ſhoulth be 68. oi. 145% 45%, 
10 it ois printed in the Tables annexed. to Mr.  Jpiſtou's Aſtronomical 
LeGures,; and as I after him (not having then compared. the Theory with 
the Obſervations)-have pur it in m] Viaſicum Nastarum; but I find 
this laſt to be wrong / aud that it makes all the Calculations intolerably 
wide; and therefore I muſt r. when you 
order. cheſe. following Calculations to be yexamined, that you will. be 
pleaſed before-hand, to order the aforeſaid Book to be corre&ed in 


C 2 the 


* 
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t 200 
me foregoing /Partiedats, namely, that for the Near 2881, the Radical 
Nawmber-may be. mitor'd to 68. of” 36. 45 d for the Lnge, to 
10 8. 132 0. 5a fince| the Caloulapions 1ar8 made from cheſe laſt 
Nambert, which are e identity the tn. tn S053 £3 Boot:? 
This firſt Extor ut the Preſs being thus truly correctod, I prodeed 
the next main Miſtakr thereof, winch /iapdd dur Examination will 
peariamanifeſt laconſiſtency, and ſuch as hond incycrproccett from «a 
Hands of the woxgerful Aurbor j tHheoetdte: to do Jaſtict to his illuſtri- 
ous Cherndter (whichhadlitrbern rarvataptc@ by an abler Band; ebold in 
an Probabilicy-have- been much mort rtgandod) and in order. to hl theſe 
inps-in heir true Ligin, the Figure 4n t. Gregory's f ; {Page 
394-) is to be „ fee Figam the 9th, where ir che Mean Di- 
Rance of the Moon fem the Eartii be ſuppoſed rooooe, the greateſ} 
Excenoiciry of te Moon's Orbit repreſtuted by T B, is 66782, an 
the ſeaſt Ax cetitricit by TA, is 433 10 ol ſuch Parts, as the Mean Di. 
ſtanoe Contains 1 Million. Now if B: ES! repreſent- the annual Ar- 
gument of the m, B CF the double thereof; IT F the: Eatentricity 
and B T F the Equation of the Apogee tequired to be found. The 
Rule is this, being the 34 Axiom in Plane Trigonometry, wiz. As the 
TA, r ds dhe Ereentticity 1667 32; is to the leaſt $3319; 
fois. the Tangent of half che Sum of che Angles: CTF and CFI, 
or ſo is the Tangent of Halt the Ange BCF, or thirdly; io is the Tan- 
gent of the :Annual Argument, co tte Tangent of halt the Difference of 
mne Ange CTF and C F T, which haf Diſſerence ſubtracted from 
the: half Sum, or (hich is al one) from the Annual Argument, wil 
give the leſſer Angle C TIE which is vequired eing. ihe Eguarion of 
dhe T6 find therefore the greateit Equition thexeof, which 

will be ound. to be, when the Anoud) NN is 31 degrees, work 

ahus; As T B Sn, 1s.to TA 43319, 10 is the Tangent of 510, to 
che Tangent of 38 3 4 which ſubrraRed- from 5 a deg. cher 
will remain 12 18“ 15/74. ie e ei by 


d 4m Ib 24 A 02 4037 33:15 0s TD 2 g. 59 Co. Ar. 
W e $18 0% O 1 486698 1„ͤũ„/%.— $4$75341 
438. % . 43 zur 4 636678 


. 0. n 0 : 
2 5 80 i T. of 517 — 009163. 
1434 18 15 an üer 1 509% dates 

2 a 7 2 * 
c li ut A basale To T. of 3 41.95" Y = seh 
1 9101 — 


a 


- * 1 
* 
5 1 
* 
*, 


* 


but + + # 4 
= * N — i 14 —5 4 TL 3 | „ x 3 4 4 | 
al: zn 2d C: nö ble 515 35970 01, 1 — — 


«44 : * 
8o 


2 
: wiz. a "I 


= 3. Q OO Dw EE , 3 I, EE TINLEY. AG IT ET TIT? 


Apogee muſt of Necedlity. (according to Sir 
2* 15 


So then if thoſe Excentricities be true, the 1 89 Equation of the 
* * aac's Theyry) be 12 18” 
15/{,Owheress it id then printed 1 ' 04”, and if this laſt 12 15 
en be che true eſt Equation of the Apogee, (as upòn farther Ex- 
amination ic will be found to be) then the Excentricities maſt be wrodg. 
This is that manifeſt Inconſiſtency before taken Notice of, which cannot 
be imputed to 1 great Sir Jac Newton, and whichis the only Reaſon, 
why; this Theory, is found Erroneous to five of fix Minutes, ard ſome 
times more, and cannot poſſibly be otherwiſe; for theſe Excentrieitjes 
ing $00 great, it always appears, that if the fourth Equation of the 
oon de made by Addition, the Calculation is too much, and exceeds 
the Oblervation, by adding 600 great 2 Proſthaphæreſis to the third E- 
quation; but if it be made by Subtraction, the Calculation will be al- 
ways too little for the Obſervation. And this fo much the more,” as 
the Eacentricity is greater atthe Time of 'Obſervation, and the Moon's 
Mean Anomahy nearer c ꝛbe Qaarters, viz. to 3 and 9 Signs, When 
* Ad Theres TM HE 044 3337 


to be iully proved 


The eee out of the Second Volume of 
chat famous mer Mr. Flawfteed's Hiſtoria Celeflis Britannica 


(though many. more might have been produced to confirm the ſame 
thing, yet) may be though ſufficient, by Reafon they are ſo pitk'd'out 
and del choſen a0 ſetve alt ihe vat ious nie: Cafes that can haps 
pen, (namely of the: Earth's Diſtanoe from the Sun, ot the Sun's Di- 
ſtance from the Moons Apogee. of che Moon's Diftance from the 
Sun; and from her Apogee, uf the Equations ef the Eatth's Orbit, and 
of the Moons Excentricitie s) that no Obſervatien ean be taken but 
will agree with, or come very near to ſeme er other of them, 2 
mt il / rheie Obſeruations be tue, Hot which we mut depend upon the 
Tchimenyof the Qbſtiver, both as to the Mob s Me „ 


*200012 


. 

and che true or apparent Time of the Night; and if the Calculations be 
exactly agreeable to the Theory, as here altered: from the Print, it far- 
ther, the Moon's Motion be hot 4 Motion zt Rundom, but (thougni 
ſubject co vatious Anomalies, yet) conſtant and regular (as we may 
ſay) in its Irregularities; then the 1 be, that by any 
Obſero ation truly taken at Sea, by a ſufficient Inſtrument, ſuck as is 
before at large deſcribed, and by an accutate Calculation made from 
the Tables, which (if this Scheme be accepted) will ſoon be pub- 
liſhed, together wich all other Tables ſerviceable in the Caleul ation of 
Eelipſes of the Luminaries ;'by theſe two, I ſay, the Longitude may 
be ſound to a ſufficient Exactneſs. And a farther Conſequence will be, 
that (ſuppeſiug the Sun and Moon, or rather, if you pleaſe, the Earth 
and Moon be providentially determined as to their Motions, fo that 
they are the ſame, and will ſo continue, as they. formerly have been; 


which no one ſure will deny, then) when any Gbſervations are taken, 
and the Calculations. truly and exactly made, do not agree very near 
there with, thoſe muſt of Neceſſity be falſe Obſervations. This is an 
undeniable Conſequence, from the former Suppoſitious. So that in or- 
der to rendet this Scheme impraRicable; falſe or invalid, either the 
following. Obſervat ions muſt be proved falſe, or the Calculations 
wong, for po. one ſurely, will be ſo dating ot ſilly, as to diſpute 2 
galaſt che ſettied Laws of Nature. As to the Second; I humbiſy ſub- 
mit them do the moſt ſtrict . Scrutiny, and am perſwaded, I may ſay 
without Vapity, that (abating the Errors of the Preſs,) they are all 
truly 4585 W ſuch Accuracy and Faithfulneſs has been uſed 
rough zhe Whole oo 2 IO 0 
To make this the better appear, I think it not.impropers'as I proceed 
to ſhew the Manner of my Calculations; (for in order to ſerve the Pub- 
lick, I ſhall not grudge the: Diſcovery of any: Arcanum relating to this 
Subject) that ſo, if it appear to Tour Humburt, I have taken any falſe 
Steps, a ſpeedy Anſwer (which in that Caſe I humbly requeſt Na will 
order to be drawn up) may prevent any farther Application. Or, if 
ne Anſwer be gizen) in due Time, I may be juſtly encouraged : For 
eh due ſubmiſſion to ur Hewonrs better Judgment, I hope I may 
rede without boaſting, that I cannot think this ſo petty, 
trivial, jejune, and inſigniſicant a Perſormance, that it ought to be 
thrown; a-tide unregarded, ani buried in Sience, without taking No- 


tice it. 
q) I hope it may deſerve either a tair Anſwer, or a due Encouragement. 
El Hmours, will be pleaſed: to encuſe this, (I ſhould hope) not _ 
bat : ground- 


f but rather (ifthe-Ugjverſal Benefit of Mankind is to be regard- 
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grounded Adyrance ; but leſt I ſhould ſeem to preſcribe to Tour Hon" 
ours much ripet Judgment, I'paſs on to.ſhew the Method 1 have pro- 
ceeded by in the following Calculations': And to be as briet as poſ- 
ſible, ſhall explain only one, for all the ceſt are managed after the ſame 


Mannner. I ſhall pitch upon the 4 Obſervation, becauſe the Cal- 
culation agreed exactly with it. 

Ia the 350th. Page of the aforcfaid Book, we find that in the Les 
1698 being the 2d after Leap-year, on Thurſday, June 16d; 34h. 
46 33. Appätent Time in the Meridian of Greenwich. the Latitude 
whereof, according to Mr · Flamſteed is 51* 28' 30“ the Moon's Cen- 
ter paſt the Meridian, the higher Limb of it being diſtant then from 
the Vertex 630 46“ 400, by the Diagonal Lines on the Inſtrument, 
but more correcly (by 1446 Revolutions of the Screw) 20 Seconds 
more; Viz. 63? 47 00”, from which ſubtrac ing 7 30 for the 
Quantity, that the Metidian Wall had ſhrunk ſince it was firſt erected, 
which was his Way of computing, as will appear from Page the 117th 
of his Prolegomena, the Remainder will be 63* 39 30 for the Ap- 
parent Vertical. Diſtance of the Moon's higher Limb. By the way it 
may be noted, that there is a Miſtake of the Preſs, in the juſt now 

noted Page, viz, in Line the 5th, for whereas it is printed Errot 
hi To o' 200, it ought to be o of 128”; as will appear from the 
9th Page of the Appendix to the Second Volume, where 38 hundredth 
parts of one Revolution of the Screw, conſtantly anſwer to 1 Min. 
Altitude. Now if xecourſe be had to the 85th Page of Vol. 2d. i 
nw de fopnd, that on the 12th of December, 1 69. at Noon;'. 
an's Tower Limb was diſtant" from! the«Verrew55 11˙ 0% ar 
704,69 Revolutions of the Screw. Since therefore in the A 
pendix 170 Rev. 51 C. P. anſwer to 75 1. by the Rule 0 
proportion, As 38 Cent.: G0˙¹ : : 18 C.: 28% therefore 28 ought 
to be added to 75? 11 and the Diſtance ought to be 75 1 28”; 
ſo. that either 28 ought to be added to 757 11 or, or  trom 775? 


o tematk, that it is a Thing much N ape y all lovers of 4. 
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Numbers. 8 
r Mean Mo, | Sun's Apogee. | 7 
e e Sn 3 
8 1 037.4343 Sun's Mean] 3.05.40. 15 
| 11-29-5 2-54 4 17.51 3-07.48. — 
04. 28.49.5810 | Eq. Earth 
15.46.13 = I 1.37.68.25 25 
2414.20 = 8 8 n Anomaly. 
| 1, . 03,0 1.50 © 
Ot [Sans Plas 
oc | 
$ F 2 
E 1 thi 
| 
__ C ': 1 — 4 IC p 
V { 26 27 - 
Thus the. $op's rege; e Place, the App 1 being ; reduced to the 
- Mean; was then 3S, o * 80 _ he Moov's f lace' for che Mean 
Time is now to be found, | 


Ferrer rere 
8 & WY th * 


LAN 


1 ä _ KY 


| A 0% ID 2 di 
be Moon's Place, oy the Mean Time, June, the Sixteenth, N 
14 Hogrt, 48 Ame, aud, zien ** 2 7 9 the Meri 
diam of Greenwich: : Dulce SY. 5 3 980. 
ebe 8 1 
| Moon's d — — 
1 4 | Node Retro, 
[oo N TT. 
06 or 7 45 05 24 14 37 
'] 03 02 44 4 5% 10 25 47 56 
une. os 09.30 is 49 31 07 35 46 
516. 4 TN o 46 57 Jo 5o 
| A. 4 10 903 54 1 51 
Minutes 4 26 21 7 ag | 606 
4 Seconds 53. 29 900 | 11 VINE 29 
1 — — — U 
i 10 22 25 33 | 07 24 52 L124. 
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Having thus found the Moon's Mean Motion, the Place of the 
Moons Apoge, and af che. Aſccoding S cee the next Thing in order 
giog to Sir {aac s Rules will be to find; their firſt Equations, thus, 
s 17 56 20% is 0 4 the Equation. the Earth's Orbit, ſo is 11' 
49 to 247, and fo is 200 to 41”, an / ag gt 30" to 207; and be- | 
cauſe the Eq: wig dg ©. * . Tones: muſt be —, the third +, b 
ind the fourth — 5 uation of the Orbit beer , then 
the other three_muſt en 3 to . * are. To find 


cke Moon's 7 amy rv having firſt ſuhtracted the Place of the 


Moon's Apogee firſt equated from the true Place of che Sun, ſay thus; 
m che 


As Radius is to the Sine of = l Diſtance of the Sun 


next Syzygia or Quadrature (h 15 men either. the 

— or Op poſitioꝝ By at . N of 1 85 @ * 
anlwering It nul Xa ] 1 

ond by the Sun's Mean e | 5 . "_ N 6 0s 


This muſt be added, if the Sun be — ro t A480 A fro 
8 * be ſubtracted. Ip this Cale the Namdery ing 10 bb 
the firſt Equation of — leaves. 10 02 pa 36! for t 


— ee 7 Ling 2g © equared, 6 Ay 7 5 "i 


Place ot t and ſay Ka i the ne of the Sun's daub 
Diſtance a. the next 5 fr; 22 ſo is 4 ſec. nn V 


| Y 
— Number required ; which is 2 17 ſec. (contrary to what w 
ia the aforegoing Article) nal he — or ubtracted, — * rk. 1 


Ly Syzygia,- and w hen from. it, 10 he 1. © or a 
. ba the Ried ee equated d will bg bp 365; bn te Ee * 
L. gotten lame what the 

t M we Pr inte tticities, les: beat, 

the Froſthaphæreſis to be 1 b 1 begs 25 5 

Mean Anomgly is leſs „ the jour 

whole Calculation will 2 16” too lietle for 105 b ente 28 55 
Computation may be found, whereas by theſe Excentricities, viz 65633, 
whereat the Logarithm is 4.817.122. cle wile ter il esteſt, and 42655, the 

nm 4.629965. far the leaſh, boch exadly y agree; and 


: 

2 

6 

6 

E will alſo produce the true of the Apogee 12 deg. 
1 15 min. o4 ſec. 0. nr n * 5 of 1 lane Trigonometry, as in 
56 

9 5 
26 | 


Page 1 


2 1 „ b a was — p 2455 As 
N 4 17 1 171 Wis 321 Te „8. ; © 93 9 27 I 
* 
' 1 9 + : . « ® #4 2 # x , 4 5 


N * — 
* * l 2 . 7 
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| 6 26 )) : 
il: d Wild 2; noo no ee 2d3 bags! and CA. 
22 9 5 Jaun EL 5 A yay eee 182875 
aeg ee en ee 1 
e ee en 80 is the Tangent of z —==10.091631 


51 : "— 7 67>; eat 
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| nds eee e To che Tasg· of 38 360 9.904474 
r bee TH —— eee 


93 [134 


a & 2 5 Lees et 15 Tes Faure 


gee,” and the, FROM N thus ce the 6th; 
13 10 gh 7 x — 8 Excen- 
vols to the leaſt 41655, : * fo is the angent of half the 
m of 3 gts CTF RP IDS, ſo is the Tangent of _ 
bee Angle B CF, or zd, ſo is the Tangent of the Annuat A 
to the Tanger t of bat the Difference of the Angles CTF an cpr. 
which half Difference ſubtracted == = half Sum, or (which is all 
one) from the Annual Atguthene, "wil "give the leer Angle O F, 
Which is tequired, being the * Equation” of the Apogee. "Therefore, 
having ſubtracted the Moons Apogee the firſt rime equated from the 
true Place of the Sun, the Remainder will be the Annual Argument, or 
the Sun's Diſtance from the 'Apogee, being half the Angle B CF. 
Thus from 38. og” 44 217 fubtract 7S. 24 53* 14% the Re 
mainder 78. 10” 51* % is the Auaual Argument ; then xs 65633 
is to 42655 : ſo is. the Tang ERS "To0® 519%, orof 18. 105 
711 07, to he Tangent of 29 'o” this ſubtraRed from 1 S. 
x0” 51” 070, leaves 11 306! 570, fot ſecond Equation" pf the A- 
BED. which it the Annual ment be under 3 Sigus or above 6, 
3s here, and under 9, muſt be added, other wife ſubtracted. "IH 
Sg 1 * The Operation.” an Abate bie 
eee A J ve n re Waere Co- At 
3 0 77205 e e 


883 —— 462565 


| Sos the Tangent of 40 51 07. — e 
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To the Tangent of 29. — 


Thie 11 deg. 30 min. 57 ſec · added to 7 8. 24 53 mi min. 14 ſec. 
gives 08S, os deg. 2 24 min. 11 ſec, for the Place of the Apogee a 24] 
time equated. 1 
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To find the Excentricity of the Moon's Orbit at the time of Obler- 
ration ; As the Sine of the Angle. CIF (in Figure the 6th, ) laſt found, 
viz 11" 30/ 577, is to the'fide CF equal to the half of TB—TA equal 
to 11489 :: ſo is the Sine of T CF equal to the Sine of B C F, e- 
qual to twice the Annual- Argument, equal to the Sine of 2 8. 215 
4 14”, to the Side T F the Excentricity required, vz · 56947, 


4 a WL 8 10 J nns is * 47 ” 9 
. 
— De Operation. 
. e.. c 44 17 t 70 ze T Sf % 
] 


— EE. | ; | Co Ar. 
As the Sine of 11* 30! 57% 0.699755 
; | 1s t0 214hg——— —— Log. 4050282 
þ So is che Sine of 81* 42" 14\—. 9.995431 
e 534i Si17 | N 122854 | OG To . 20:5 CO — 
K T0 56947 ———74 


F 8 4 & » A | - 4 4 #& a » '3 5 — „„ 4 — — — 

N To find the Moon's Mean Anomaly,.ſubtra& the Place of the A- 
1 8 toning equated, from the Place, of the Moon equated the 
third time, an emainder will be | Thus. 

; time, and the Remainder will be che Mean Anomaly... Thus, | 
Sets. fic TORE * = WAS $ 120: 33 20 94 211 Dienen 

ne be 1210 en eee ee t d Hack aortesr 
Or | HRC 4220 _: Jubtra& 8 o 24 11 W oa 967 u HONG 
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* y ST»; 4 
WY 124 1. 
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120i 


5 IS —̃ y— — 
e Mean An. 2 15-57 42 
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ume next. Place to find the fourth Equation of che Moon, I proceed 
1 thus . As che Sum of the Mean Diſtance of, the Moon E 
6, ud of che preſent. Excentricity, is to their Difference, or as S A (in 
Fig, 8.) equal to 1056947 is to PS equal to.943053 ; ſo (by Prop. 
„of Book the 34 of Gregory's Astronomy] is the Tangent of half the 
Ar, rn of the true Anomaly. This laſt 


- © 


= el from Po 3d in * 2 gives a ama which being 
965 Subleg, is the Proſthaphæreſig gequited ; to be; ſubtrated,. when the 
* Mean Anomaly is leſs than 6 Sele otherwiſe be added to the 3d 


can 
. Men ne the Remainder ot the Sum will give the Place of che 
Moon a SN TER ,n 5 0 : 
__— tz; aue 1 10 04 Du: Pda 6721832 9101 
| ſec. 2 01 
a 24 ok 


fourth time. 
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” 80 is the Ta ent of 37 * 2 92510 
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-—Kemains 3 07 10 Leaves 10 16 07 I lou the Place 

10 U Done 8 zo” —— — — 
more ene of the Moon the 4th Time equated. 
vie. 26 e fda this" Place of the Moon ſubtract the 
true Piet öf the Jun, and ſayz as Radius to the Sine of the double 


Diftatice ot the Men ſtom the next Syzygia of or Qaadrature, ſo is the 


Number anſwering to the Logarithm in the Table of the Moon's Va- 
riation found by the Sun's Mean *Anemaly,'to: the Number required; 
which if the Moon's Diſtanceifrom the Sun be Jefs than three Signs or 
between Six and Nine, muſt be added to; ot otherwiſe ſubtracted from the 
4tb Equation, and the Sum d Ditierence will ge the Moon's Place 


equated a 55 time. . eg 


rene e * a Log e 
OK Ped fo be ca 
AI an On 65717 dd * 4 FT 

ui ad kid = 111 77 + Pg . * bu: 2? 2:1; = 4. Ab 
I et 1 7 — be ein Seen, A. ent alte 158. 180 80 


1 „ge o 1648 #19) $ 
e Apogee the du Une e fubrraR the 
_ the Sun, and note the Remainder ;' Ie wiſe fromthe Nircr 
Moon the 5th time equated, 2 Place of the Sun, and 
Remainder: n = We 
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Then. as. Radius to the'Sine of the Sim of Mele ron Kemainders 

: fo is 2 min. 16 ſec. to a qtþ Number; which muſt be fubtracted, 

if that Sum or it's Exceſs: above twelve 8 igns be leſs than a Semi- 
circle, otherwiſe it muſt be added to chegth, to —_ the 6th Equa- 
—.— 10οοοοο 
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© This'fs is the Moon' s Place in her Orbit. wil yet is to be reduced to 

the Eclipti 73 In order to which, from the Place of the Sun is to be 

ſaber which fb of 2 — firſt equated, 2 was 68. 4 

traced from 3 8, 05" 44 217, there remains 

i 10. Is in 75 Table of the aal of the Node, the Number 

anlwering co this e min · 5B ſec Wann 

* e 
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1 „ n e 0 um n Who enn 


f Es] 16 33 46 ente TIP; 
Jubtract 33 2 


3 ——Keb emains 6 6.15, 59 59 48 "NPI 
ode, + his Le, ſubrrated from ihe Place of the Moon in her 


* a dec 


aves 4S- © 8. 57 x: min. 3) ſec. for the Argument of Lati- 

ae then in the Tale Reduction, the Number anſwering to this 
Lis Im ſec · to be added, aud the Exerſs agreeing thereto 

Xing 43 ſec, As 18 min. oo ſec. the greateſt Inclination, is to 43 

dis 38 ſec, to o min. or ſec. the proper Exceſs, this added to — 


dec n 2 46 ſec. and this laſt added to the Moon's 
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2 10 16 47 11 
2 74 20. 2 i + a_ — * 
-Echptick,; or the true Langieade 

being finiſhed, we-are.to..enquire,; whether the Obſervation 
will agree.with it. In order whereunto it has appeared already, that at 
the: time of a at Limb: was 


ſtant from the Vertex 63 deg odec'; In-chenext Place the 
Horizontal Parallax CS be DT wh which will be done by Fig. the 7b, 


Far zs the Sine of the Angle SLF, the Proſthaphereſs fora 
6 . 
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- 6 dg. 14 min. 20 ſec. is to the ſide SF, double the Excentricity equal 
| «hg. 241 io is the Sine of LFS,' or the Sine of the mean A Anomaly 
AFL 28. 15 deg. {ten = to the lide SE L, the Moon's. Dr : 
Rance from the Ea. i 541 by Y 
Co. Ar. | Ti 


1 As the 8 Sine of Or 14 200 | 22 Pad 0-963874 . 
Ee Ce TO 2D eee 50516301 | 4 
i 21 —— one 75%:57, 4 e eee 1 
* +? 4 To 1016731 — — — __ 6.007206 


_ Then as this Diſtance is greater "thas the mean [Dita 1908500 ; 
ſoi is the Sine of the Horizontal Parallax, of the Moon in the Syzygia 
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5 4 ce 


(zccopding 0 che Theory) 37 min. 30 ſec / greater thag the Sine of the 4 
n Facallax. | _ 
4.0 do gy en men ws 722072 moll >: 146 88 # Be n Co- Ar. 7 
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000291 4] Tot000000-——— ———— &:000000 Fs 
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ri To the Sine of 56 37 3 — 294175 


-The Parallax then being 36 mins -33-ſece:in: the Syzygia; 15e the Hort. 
22 Parallax proper for the Moon's preſent Diſtance from the Sun will 
be faund to be 56 min, 9. 23 ſec. by this ſmall Table framed from the 
Rutes of: the Theory, e ths 4th; to Sb! 4 -I 

The Uſe is thus; from the Moon's Place in — — — 
her Orbit, ſubtrac the Place of the Sun and TABL. E whereby 
the neafeſt Diſtance from the Syzygia eicher ft fad the. Moon's proper 
forwards or backwards, look ſor in the Table, |Horizontal Parallax. 
in the left Hand Column, of the neareſt to it: 
then as 57 30 to the Number over-againk it, 
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my Calculation in one e and the reſt * 
hc 65 will he ſound to be done with the ſame Care and ry, 
4 (though x they1de:ootagree: fo exact with the, Qbſervations, yet 
[of K gear enough, and fat s 4 great deal within the Limits 
— d by the Act, and may ſo plain and fully be underſtood by 
what has gone before, thut the. Sailor may thereby be inſtructed to 
make the like Calculation upon any Obſervation, which was the chief 
thing I had in View, by this ſo ul an Explanation. I am fatisfied 
Tour Honours. will not ſuffer ir to ſbe cmned to my Diſadvantage. It 
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(one would thigk) be grudged n da uſefuf a Work. And This I know 
upon Experience to bè ſufficient; more eſpecially, if the Table of Lo- 
ite Togarithms be added to the Book, as it is deſigned, that ſo it 
along may ſerve all the woos of * where the Motion of of the 
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At preſent to dia w to a' Conclyſion, that I may treſpaſs no longer up- 
on Tour” Honours Patience, be pleaſed to give me leite to make N 1 
Recapitulation. Wir irh Hee» — 
I have here preſented Tow in the firſt Place, with ſeveral Methods of | | 
finding the Moon's Place by Obſervation, all ot \them\Mathemartically 1 
demonſtrable, andd all, or moſt of them ealily and very often practicable. 
As they are all new to me, having never met with any one of them 
either by Reading or Convei ſation ; but delivered them to the Publick 
as they occurred ro me, upon 2 cloſe and intenſe Application, fo 1 
hope they will appear to the Learned, eſpecially to Tour Henours, and 
therefore will be the more taken Notice oo. 
l hope likewiſe;'the lIuſtrument here deſeribed, if truly made, and 
carefully applied, will eaſily and exactly anfwer the Ends of Obſerva · 
tion, that is, by taking the true Altitude of the Luminaries, ard ma- 
king due Allowances for Patallax and Refraction, to find the Latitude 
ani Hou to few Seconds, and thereby the exact Place of the Moon 
in her Orbit which: will be ſufficient on the Obſervers Part. Aud 
whilſt 2 1 obſerved ou another — or — 
conſulting the Tables, and proceeding zecbtding to Sir Jſaac s Me : 
— before given, will find at what time in rhe Meridien of Greemeich 
n the: Moon will be exactly or ſofficiently near in the fame Place; for in 
3 alt the vatious Obſervations now to be exhibited; at the moſt different” 
y Scalons: of the Year, and in all. other -Caſes"ſufciently different, the 
Moon's Place by:ithe'Tables. agrees with the \Obſetvation 'within 10 
rs or y Geagraphicat Miles, excepting one, which /execeds ten; but that 
L bang (as thoſe two eminent Aſtronomers Dr Gregory art Mr M biſton 
(0 jultiy ſuppoſe) may rather be imputed to the Uncertainty of Obſerva- 
cf don, than any Imperfection in the Theory Now" fince the Moon's 
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e And laſtly, if by this neceſſary Cortection, and no other, the Moon 
8 Place may be found by Tables made exactiy agreeable to the 75a. 
(as fo altered and cotrected) within five, or very few Miles of Truth. 
Then one ſhould be inclined to think this Conſequence would juſtly 
follow ; that by the late incomparable and admirable Sir Iſuac Newton's 
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ſufficiently be found the Longrizids ar Sea. 
| But the Antecedents tis preſumed will appear to be all true. 
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